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arm. S c i . , 8 0 : 5 7 8-5 8 5) > * fc 14 * U I X f S R I: «k o T 

7k&ftm&&mQmtsmmM$£&iWi < > a (s ingh) , m . e> , 1991 

¥ , Pharm. Res. . 8 : 9 5 8-9 6 1) ^^a6fci^^MIl:J:oT 

A i b T 14 , »J # V — Z» ( y U 7 (Gerl ier) , D. £ , 1 9 8 3 ¥ , _J_ 
. Immunol. . 1 3 1 : 490),-fX3AX(ISCOMS) ( 2 ? — 
ir> (Claasen) , I. i5j;^tX^-A-)X (Os terhaus) , 
A . , 1 9 9 2 , Res. Immunol. , 1 4 3 : 531 — 541) is J; 
tf^DftV-A ( ^ - )V K • 7 * y ^ ^ h (Gou 1 d-Foge r i te) 
, S. 43 <fc v x y (Mann i no) , R. , 1 9 9 2 , Liposome 
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7 — (Rha) ^il/nF'J^ «^>f (Rodriques-San 
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i^I4 ] (:}ft^ti l Cc!:i;J;^^^37irJ^ - hv^^a#:/i:;U<£>£f&£:fe 
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y ^- — -tr , ^ ;u ^ h - > , xuhn^x^>, ^ y d t: > , -f > x u > , -r > 

A > ^ /I 'J > . V ? ^ > . t r^oj r^t+y'J^^i (DNA) 
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U * > (pr i ons) , 'J ^ 5/ ? 7 ■ ; 7 K o ^ - ^ I , ^ < ;U X 

rti^n^i^oth^/:iii0li:fi3j$t^iili, Bf *ffl , -f > ^ - d -f 

i ii it a t § , ^^(c^tii-r^. *5<£tf 
m a a , fh7t^^j> ; ifciiinifi, « a . ^=f7^u>T«^$n 

5 © K ffl V> £ » £ , ^ A f A li , ^tlffit^l, MA (f > TtC^lT^^^t^ 

s-ftfx^**^^ <^^^££^giii£a£) ^ t t^Bt^>/^i ( a* ^ ;u x • 

h -i; U > ^ X > y X (Bac i 1 lus thur ingiens i s) #J&JH 

I L fi ^ I ^ T , it A $ n i i ^ 7 - □ - K I , I SiJ I , f IT^tH^J;^ 
14 1 ^ ^ ^ it § C <h ^' T' t 5 o 

6 m a is x r & iz & \,* x & * m *> n rz m mm m . m m & & zt / & « * k k * 
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m & <d m & tz m> w 

t©J:^[:^i|$n6o ^3 y t JMf A y X f A H , »^t>#'J^-*fct4*tl 
&©*»tt*©***/h*£, I'i^f t>7 ^ >S^^Sfe«f ti^,0* 

i§ & If ( 0d * « , m . >*fclit*4«I*«l) © * t ^ i ^ ti 

i»**j:tfBfia5«7s;a/o h ( ^ k k #j , » e si ) & . ii m & & m < * 

> ffi ft =¥■ < "T £ to "6 , # U v — ) © ( 01 A . h U ^ A i£ ) 

<D ( « A « , « ^ ) TK^i^C^IibT^t^t^. # U v - /j\ ^ & J: ZS 7 

5>»at©ie^»i»:*^ts«»s*^fico, ( 7 5 > (h # u v - t <o m 
r £ & <* n * ) *»TRj*ttf:4i^«^4*sn, * n j&« «: » u t , fg f± j& # 

^IB«ft*«flsifoll, IT ft to , 7^>il/T#fflftft«Itt«SOi^iJj: 
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^ i t! h-yi^-oifctt*a«l:SeiLfcxfcf h - :/ £ 4> ft < <hfe^tr 

ic#ft^s^:/^F£j;tf*>/**K<fci3j--e&s. * > n z n » , m m * , #j 
4 i ^ I ^ > ;\'^ 1 S ii , «R#4)nftffi«tfA{3ltr8^dn^«ttottBfi 

^^IH4^7 p ?K^J;^^>/^ItbT^, rca£?ft^#£ftiioft&Jfit!fc 
^<JM7^f>«S»It*0, * i£ ft S fi f M I f: J ^JKtf ; 
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— £LTffll*£n«tfttttC'<;UX#t&S. ^f^^IIilC^^T, x > ^ o 

3fl & x. # * ^-co^^> ^ ^ - ^ !: I A 5 ti i f l: J: o t 3 - K £ n 
fc*>/t#Kttft«ElSW-e«&£. ^^i^o^j^ltii, IB ft £ ft & (r* ft* , ^ IP 

# * > /i ^ h , 0y x \n , m m £. w . m£mwmiBfc&<kzt&mMmtk 

^ ^ ^ - u £ , /t^itfcn-Frsi&attae^sK^** — 

o ^ & — £. ITU, R S 3 n ^ ^ ^ , ^ -f ;i/ x ^ ^ - , #J x. \* , M & A ^ 
^<J^9^f>tlTil&f5Wl:tffl/ c !:7<^P^ytJHfAD^ r )^JU 

x & « « -r * . 

P^^-f;UX'7^^>{i^^T^0, ^ W C 3 (ATCC^:ie#^VR-2 
102) ;HCR3a (1991^5^1Bf:«$nf:ATCC^^#§VR 
-2325) ;thvp W179fc<fc^T*»3nfc*>'WC3:khW17 
8 - 8 C J; o T i g| $ tl f: ^ y W C 3 ; thW179-9lZcfcoT (1987^ 
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1 lfl2 5BtC«f£SnjfcATCCSK#^VR-2 1 94£>cfctfVR-2 1 9 
6) 35fcl4SC2-9KlJ;oT ( 1 9 9 3 f 7 M H l:«Ff£SftfcAT C CSK 

#^vr-24 i 7) iusnfc^^wca ; t b W 1 7 9 - 9 C J; ^ T (1 9 

9H7U0l:lfE$tlfcATCC§l£I^VR-24 15) i> <fc ^ W 1 7 9 
- 4 l: ck o T (1 992^6/3 1 90 (C^K$ftfcATCCSie#-^VR-2 3 
7 7) Ifl^tlfc^yWC 3 ; t b v p 4 DS ll:J:oT«»*tlfc»>5/WC 
3 (1 99 3^7^8BJC^i€^nfcATCCSf6#^VR-24 16) : t h 
^ U 3 — h (Br i cou t) B-9lCJ:otii$nfc I )'>WC3 : hhvp 
4yj3-hAl;i:oTifP$n/:^yWC3 ; thWl 7 9 - 9 I; i o T i IP 
£*lfcHCR3a (1991^5^10l:f^^tlf:ATCC§^t^VR-2 
324) ;7*ytf^D^^^;PXRRV; thWa-9l:«fcoT«*SnfcR 
RV ; h b D S 1 - 9CJ;oTM$nf;RRV ; hhP-9i:J;oTii$n 
f:RRV ; i$J;tfhhST3-9{:J;oT«iStlfcRRV^*S. 

^tl§ 1 9 8 7 ^U 1 3 Biff ^^1111^ 4, 636, 3 8 5 ^ BJ1 *ffi # ; 1 

987?ll«30BlUi(O^i#^aii^07/126, 4 7 7 HJ1 *ffl # ; 1 
9 9 0 ^7^26 BiHlO^iitlUilO 7 / 5 8 8, 884-^BJ?*ffl#;19 
9 1^5/3 1Bffilic£*®#f^miilg0 7/ 6 9 4, 9 6 8^BJl*i#;:fc£tfl 

992^6M22Bm*ii(D*©^!^mi£l§07/902, 3 2 1 ^ i i f C IS I 

ftttK1£ttft«^*ttBM^ & t>*» : F < T fc to 

■6 , # »J v - ) cd ( « A , t h'jni) *»**Jw *»*fcttjB« 
$ * £ . # K: , i b n ^ i / I i i ^ , IS^^^ttT ^ > <D ( 0*1 a tt , i& H 
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*>k:£j*l. t i x /Jn m ^ ^ ^ , -e <d m iz * m * <o # u v - & & & l 

3t tf* o T , *tt*0)*UV-**&ffl^S*es»Ktt3te^*«, T ^ > H , # U ^? - /h 
T £ H o 

*n*«»l/4#67S>**i(:/'l'i:(IT**4:iT*s. x - n V ;u £ 
^CSfctoO^J^-'f (Bernoul i) i^y^-flftOilffiH. (^fj^ 
K^Kl 0^2 ¥^f*ift©&ft#*a*Jt««/£^ ( # ^ X ) ^ -f ^ n # 

:/ -t ;u & * i; s o ioni^s^t^isnss^, * 0^ i t ^ c e t w 1 1 c 

;u d - x 43 «t # # u * * -> x ^ u > ^ fi # g ^ * * u ^ & a* & * . * & ^ , mm 
t w & -e & £ o 

Itotiss^e Afiiii-e**^, ^ f n t) , ^^^v^--^-rx>-7 : -^^^ 

y f? * > /IX— (Fisher Scientific Company), 

F . M. C. 3 — # U — ->a> (Corporat ion) , ^ 13 — - >T ^ ti )V 

• fj > /i ~ — (Ruge r Chemical Company) * is ^ * *r 

^ ts )V - > /\° ~ — (S i gma Chemi ca l Company) $5 £ Z$ 

/ S (i If • 7 7 ^ y a > • * > - - (The Upjohn Compan 

y) ^ 6 i A ^ n e 
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m ^ iz h . « ^ e n * * « , ^^^^^j^^^fT^i^^jc, 

W » tt 'h # ^ O » ^ * ffl tt , x-<^n 

0 t , m&nfc&izm^frizmmz'&zztiztoptT. m a m w \* . *j m 14 m a 

S/7^-hft^O«t«ffll:»LTllftUfc7^*>l ; 7 7 t: > & ; 6f£ ^ ^ ;U 
P — X ; # ;U # * ^ 3^ ;U ir n - x ; # 5 y ± > ; □>h'D<^>it8 ; >xa° 
U > ; # 'J 7 ^ U JH ; # U t + I f U > * « 4? U 7 ^ U ;Hl' ( W A « , p - 
A-^t^UV (Rohm Pharma) i5l(D3. — H^i^^h (Eudragi 
t ) L - 1 0 0 1 ) ;*<fctf#«Ji;z^*^#>i ( 0U X. tf , # # * ;u ( C a 
rbopol) 934") *>5«*K«tt*;U 

U T — fc£ , *n*ftl9»th'J!)Ailil/t4A6tlt^57;K>» ( ~7 s( y is 

t-«t^x>f>f7^7^-^>/^-, 7 y d - > , nj) , # u r ^ u 

;U » ( 7 )l K U >y 9- - tr 3. ii )l • X > /I £ - ( A 1 d r ich Chemica 

1 Co. ) , t > h ■ iM X , MO) , fa m ± )V P - X ( 7 iH« 'J f • S 
# ;U • # > /\° - — . -fe>h-;U-TX, MO) > — (Carbomer) 
^P^^^ ( # # # 9 3 4 ' , B. F. ^ y H U v 9- (Goodr i ch) 

, ^ 'j - ^/ 7 > f , oh) , ^j^ + y^^jpt^p-x^iii^ ( <p m m <d 

3fe K . ^ # — • ^r^^;t/ • # > - — - <f>n — #u — T'y F , 7 — tf > h > , 

NJ) , A 'J > 3^ M ^ ^ ( -tf • 7 y :/ a > • # > ^ ~ - , 7 T X - , M 

I) *5cfctf7^tf>» JC»ffldtlT^S*H»#«2. 6 6 6, 7 

5 9*M«fl:EtO**lClfc^oT»ISnfc) 3&»6J«-6»«fc0a«Stl* 
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ti > T ;i/ * - > . -r is )V 7 5 > , F f y il' 7 5 > * X^U>vT^>, bf ^ 7 ^ 

> , * ^ v y y )\> — . * & ? 7 s is )U 7 * > * h u x ^ ;u t a > , hux^^^h 

* JK • * * H T , 7^>[iIil<hlT4i^n^. ^^©^Sb^HJfiSgfil 
fC *5 l> T . 7 5 > li , f nfn^USt lt^AUt^57J^-> ( v ^ 
v-^r5^;;U-^>/t-— , -tr > h • -f X , MO) , tf ^ ^ > ( y v • 

^ 77 ;u ■ # > /i x — , > h • ;u -f x , mo) , x^i/>> ? T5> ( r ;u K u ^ 
^ • 5 # ;u • tj > /1 x — , -t: > h • ;u < x * mo) , h u x ^ ;u r a > ( 7 )i 
F »J y f • 5 * • * > /t z - , > h • ;i/ -f X , MO) , h'Jx^U>^h 
^ 7 ^ > ( 7 Jl^ F U 7 f ■. >7" ^ # ;i/ • 7J > X — % t> h • JHX, MO) . > 
^l^>y;U- (7^7yt--it<x>r^7^7^ • # > x — , 7 x T □ — 

> , NJ) ^ J; ^' X ^ ;i/ a > , 3fctfl:BiStLT4iL6nT^5t^^f'>^ 
r ^ > (y^7-7-^^ji'-^>/^-, t > h • ;k x , mo) a> 6 jsft m J: 
o m 2 n s „ e^FcffsLv^jiaiiac^^T. r s > « , x^;u^>i£@£j£ 
£ l t # * b n ^> x < ;u ^ 

n f n ^ T , T & fc> ^ . :/;u-^*xb^>, * , y )V * u y ? )V , <>H 

^ ^ v > , - 3f >T^ K , 7 x J — ;U U !V H , V H X V D > , ^ h ^ +h -f ^ 
U > , f t 7 >f 'J > , A* ^ X • h ^ U > ^ I > i> X (Bt) $1^X711// 
~> X (i s rae 1 ens i s) >/1*K. t^lCX>^P-^ 




10-500889 



( 25 ) 



1 



0 



- 5 0 0 8 8 9 



l^>^'J?-0*ttth'J^Ai, # £ L < 1 m 1 £ > *i7 $ 

So T-r^n*^-fe;uii, ^iflais^Mca/flans^iSErWSS^ 7 4 4, 93 

$ n <D £ m m C . »-ft>*U7-«DthU!?AS€»5»m©*«$ 11 
tlt7^>ii^i^l;^f(^t§:if; < l;ot4^$n^, ^ -f * □ -fe 

^fiT^^/^OD^ytiMJ, 3£ W g£ (pHl. 2) fc:J:oT3 7'Ct?2 
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m m m m £ n z> . 

> £ £ r 3 . mm \z , ftffiittafi6«*B-ft>^uv-t£^ts. # \z , 

^ 'J 7 - / ^ ;u il ^ ^ i t l t 7 > > * 1:^ t ^ ^. 

<i )\> 7s & <d a \z w\ & m * \z m z> . 
1 . t h a 2 2 £ > 
v 7 t- u r h * y -f K 

* « a h * V -f K 

K x > f 7 ^ ^ < ^ 7 

r -r / -f ;u x 

*^-l^>f*!y^X (Canaraypox) 
<>7JH>tf9<J^, £ £ Zt ^ © ft 

ft M #f -f ;u x 

$E * M -f ;u x 

* « ffc # »j * ;u ;* 
3 u 7 

-f > 7 ;U X' > If « (Hemophi lus Inf luenza) B M 
-^Xh^ (Yersinia pest is) ( :/ 5 — ^ ) 
ifi H (Ne i sser ia mening i t idi s) 

3* 7 7 m (Salmonella typhi) ( m ^ 7 X ) 
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B C G 

*3 & < If 

ii^li^I (St reptoccocus pneumoniae) 

m ^ 

D ^ ^ <i )V X 

2 . » g a g a ± > 

n ? -f > 7 x > if 3 m 

<y v o n © > > > ^ r )V o -r ;u x 

D ^ r> ^ ;t, X 

3 d ^- r> -f ;p x 

* A 

^ 7 -< ;U X JR (Haemophi lus) / 7 1/ 7 I (Pas teure 

1 1 a ) a 

UyhXtf^M (Leptospi ra) 

^ D X h 'J y ■) A g (Clos t r idi a) @ 

« m m. h * y < f 

O » v X f > - / ^ i 
-f * <D Iff * 

^ ^ ^ < Jl/ X i (Pa rvov i rus) 

=i o ^- ^ -f ;u x 
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a * m 

# U U T • A* - y H ;U 7 x U (Borrel ia burgdorferi) 



* 3 77 'J f ^7 < 

in a jftt * « *> m o -f ;u x 

EE * ^ 

a ft 14 Pi Si * 

n ^ £ -f ;u x 

n >v * ^ -f ji/ x jh 

<E 14 ^ * M 

x 7 1/ 7 I 

* ;l/ 5^ 5^ ^ M (Bordete 1 1 a) 

* « a h * y < h 

•> ^ §g * si * 

> 7 x > if 

^7 CO & * 

««ah*y<H 
£ * « 

3 . □ ^ S 1 >>U X £fe 



( 29 ) 



1 0 



- 5 0 0 8 8 9 



V > W C 3 

H C R 3 a 

hhvp Wl 7 9 i: J: o T I g(5 $ n f; •) y W C 3 

hhWl 7 8- 8lC«fcoT«»atlfcCr>/WC3 

t h W 1 7 9 - 9 $ S C 2 - 9 I: J; o T I I $ n it W C 3 

bhWl 7 9 - 9 i3 J: ^ - 4 C J; 9 T I ii ^ n f; •> W C 3 

t b v p 4 DS 1 I: J; o t M $ n f: y W C 3 

t h ^ U 3 - KB- 9 l; i o T i fil 5 n f: ^ y W C 3 

t hv p 4 y 'J 3 - h A i: J: o T I if $ n y W C 3 

t h W 1 79-9l;J;oTl^fi(ii$nfcHCR3a 

thDS 1 - 9 C J; 9 T. M $ ^; R R V 

bHP-9JCcfc^T^^$n/tRRV 

thST3-9l:J;9Til$nfcRRV 

VVUKvp7<hl^^$nfc I 7^^-T^'f;U^^<i:, WC3*3J;tfRRV<!; 

Htsnfci^©D5'!)'fji<xtii0 2i«O!X;^tt5*<iifisti, & $s £ 

£ a* (c iit ^ 14 ffi >p ft n . ^-o^^, x>^n-7 p i^^oMx>^n-7 p ^^;ux 

fnso»iB*»rlBC!)&Aic*i>^D-y^-f;^s£S»ttta<, L 
*»fe±Bc«tf5nfciiato8«i:j:oT#**n^t^. 7 * >- ~ r * < ;u 
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n Ac . 

t » *r ft ) *fcttP¥K«^o««3tM#u>/tjiaia&^LTaA"rft>c«)(o* 



-rftfc^CDV-f^D^^-fe^tt, & « , -ti *ffl ifo ^ ifc £ il j£ ft CO (C + # fC /Jn 

3t»lfi«»5S*n>*»-r&ttntffcSfcif>. © A tc <fc ft a ^ ffl K , & ^ 

& k ii -r ft ^ «> fc & , tfin^o>*i©eg[ii{:^§©^»ju^ /1 

Tfto : <o S IB tt , 5 5^p>©¥^)^iSg(:jfi^iiwo. 2 5 ^ ? a > -te 
afs^^O^^^Vtt* #J , IB , * & 1*9 , 21 , © A . it J9§ , & T . ®5 

"C # ft • **w©«7^^>tt. *«Pi:«k^Tiftfif s:t^Tf 5. coct^ 
fc 7 ^ > H #j , #yir;UiJA£nT^fcv>^<;ux<hifc&LT, H Sfc -7 

, ^©^<;ux^cfc^^<;u^Mm^^M®^^^t*tc + ^*cf^ffi-rftcD-c, 
■t;u***-rftcd:*«t?*ft. c n s « , i-isi^i3j;r;ii^is^t*^ 

It - & 1? : 
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11 t U ^ - 7 5 > i S IS I T , tt*L3***ttfc:£l,i>**£j«-r*T?*3 

5 „ :0g^tait5*j§ttSil#'J^-©ii:LTIi, T ^ t: > & , SKit 

rt« & £ . C(DS^T*^l4l:^L^I^4i;^7i>cDi(hLT(i, r '> 7 ^ 
> . K f i" )V X 5 > , X^U>i?T5>, a ^ it f y Jl^ 7 5 > , ;< ^ U > :/ ;U — 

, t^fyii'7>>, tf ^ ^ v > , x^;u^>, ^h^^v;ur^>, h u x 

5 1 ;U T ^ > ^ J: ^ h U X f k > f h ^ ^ > rt* & £ „ 

6 3£ & Jfo : 

attLTffl^i^±sao75>*fnso*8tti c « a « . i& n i& , it b & ) 

. d cd K J6 . £ 4ft co - -d ( #i A fcf , Iltt h 'J ^A^fcli^it h U ^ A) ^ 

^Tontt^u^-, -r & t> *> . 7)i*>»&&zsmytmmfc* m a « , ? ^ 
i/to^fv9 : ty7^-h^J:^p-ya>^yf^y7^-h, y ;u ^ > & 
43cb^M<D^coR^^, # # * -> ;* ^ ji, -fe ;U u - * , a. - F 9 V v V L - 1 0 
0 " ( # U t + -> x ^ U > * « # U 7 ^ 'J K ) . # U X * U ;U & . * U t: ~ )V 
7^JJH^J;{;:n^o#ij7-(0f^ii^^JbS. »tt#u^-<oc(D* 

it £ L T > S*S*fcli*l*©»07S>0*©^>/t-0'>a:< < !:fc-oi 
£ j£ L T . *»ttl:^l/^75>-#'Jv-SS4^t5. L ^ I ^ ^ 6 , 

co t? i* ft . KTI:BtO«»*#IlI^aTO*liJJ:tf2 4tt:(!3nfclfi 
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*W*» + Tffl^&ti* r i< t > 4t u v - j % r # « ; -7 - m j & J; r » >r 

* > # u 7 - » » j t u ^ 11 , 7 a >-^UY-t$:4^tai^(:^^t 

« . I It t h 'J ^ A S fc li^ ^ t h U A ) I: jfct t 5 SI & li , cn*>0D7K*&te£ 
Jtt 4fc £ m L ^ f 4# #J t£ m # # tt n tf , *^lS*7tt»C»S 

#5»^t>#'j7-o»ii, #;utf>gtgtte^^g£*r-r£ ( r ;u * > @£ > r 

7 tf >• , # # * u * 9- )\» ir )V u - x . :x— F^SJyhL-lOO. # 'J 7 £ 

u ;u » * <fc ck # u t = ;u * # > ■ ) . Gfcggitte^Sr^-r* (^^y^->, mm 

uynm&ft-tz ( # u 7 * U ;u » , # 'J tf ^ ;M > i ) . it £g * rt: 4£> 
£ &5 £ W -f £ ( 7 ;u * > ^ , fifc g£ -fe ;u d - x , n>Hu-f"^>«fcK, u > ) 

>««l:a*t^lfiiOiai!ll&4A-5J:'5lcl«$n-*. W <R ij t — co 0 

mm&mzz>*:tie><Dtf:tfp>tirz&iz&\,*T. m <i * > r«i e m « > # u 7 * u 

R-T?2*^u>£<&ffiM§Sfc:iS<, 7 ;u * > & , m ± u - x . n > H o < ^ 
>«8*3<tr;A/1U>T6 l ^3 + y^f Jkt Jl/D-X"? 1 0 , ^ I T ili I i: 

»SttO77.t>8?20-30/fl/>SOttSIi:ifi^. C tl • m * <D & 

* - (Speaker) *5 J; ^ L . U X 3 (Lesko) , * S # 3 , 95 
9. 4 5 7 4Q9llt, »8«»»*J:tfll»HOBi*, 1976¥5^25B 

**Wi:*^TfflU6nftH'ft>*'j7-tt^ftlfe 1 1 0 k D £ ilg £ + 

> < hs^"r^c<h^t t ^^o m & \z * i<t>#'j7-gsijacwt57s> 

0fbf§H(O»F£UD«iSi[i^O. 2 ~ ift 0 . 6 & -& d i: ffi ft ^ fz . W H & 
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©l:fi2-6l©7$>»f*<fi|ffl^«t*4. 5E . OX t3 O 7 5 > 11 # i 
T t> & £ <D T , 3£ H ± , R«ttllia»)&:«tti»*i^t5:(!:^*0 t * C 
f:*^T75>lill<*>#U7-as*«t5©i:ft4o. II < t > # 'J 7 - 

, * n ft . » ft ^ . m m tt . f itufu^ttc^o^^T^s. l ^ u & a* 

b , i<t>^'J7-i3j;c;75>©^«i^t^. pIj$ttCJlVi75>-)|?'J 

SI 



T ^ > 

h 'Jxfl/>f : 
> ^ U y^U- 



(30) 
> (37) 
(4 3) 
(51) 
(87) 
(95) 
(156) 
(1 70) 
(184) 
(187) 
(198) 
(2 12) 



+ + 00 



0 0 
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+ 

-h 

+ + + 
000 
000 



+ + 
+ 



p - T & M 
V- K7'/7 bh- 1 0 0 



(74) 
(86) 
(176) 
(185) 
(260) 



000 



0 



0000000 
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0 



000 
000 



0 + 0 



+ 
00 
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+ 
+ + 

+ 



'tuUtf+Z'jt f-jn?;uo — 7. (2 9 5) 
>s/N-y> (4 80) 

=J>KaY^>eSK (480) 

r^tf>jg dooo) 



o 



^7^E^ (+) fcU Rj£tftf< 
Sr^U * (0) tt % MW< 
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&iikw- 1 o 



- 5 0 0 8 8 9 



«: * * ft \z m w\ a * 3 t> <& T »* & H • 

v-<DSrj*<£>7tcJg*j££, 8SO#"j7-fil%w/v*«i:(;eiift*IS&»C* 

>a*£<Z><fc5&Sfl^riiJSttT&^«^. T^>OtK^14^ ( « A « • J£ g£ & 

£ J£ ^ ^ i£ ) ^cfc^#'J7-©*^14I ( #J ^ t£ / ^ h U ^ A £ T > ~ 

^ a ) <D%\]*<Dmm$:mm-rz>o »5 $ u 'j y hosiers >saii:»i/t, 

2 0-2 5 V -f * D U y h;U**©#UT — ****«WfcjDA, ^ 'J 7 - 8 ffll 
!4ftlt>5 1 ^-h^©«*^61*fOlllA6nS. - ^ <Z) *g £ . 
9-^(:JuA^^blil:J:oTl^t§ 0 #iJ7-jgio/hij&J75>S*l: 

— K&S^if'S**. S li * U 7 - 8 » /h a © S b 0 C » i 

n S ^ £ o \z & @ r £ <> 

7 = >^ifeliii0#'J7-^, ±g2ott»^S«ts©l: + »l:ir8tt7 
^ 2 « , 7s>#'j7-s^cni?cK»$nfc*ftc*viT*S3a7<^ 
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7; > 

xfl/>i;7;> (30) 
h'jx^I/>fh7^ > (37) 
(4 3) 

X^OU ^ > (5 1) 

7A*i> (8 7) 

hUXf^7;> (9 5) 

x>^7 ^ > (15 6) 

Kt^71> (17 0) 

rh7T*>il/7i> (184) 
(187) 

^+-b-r ? >^T * > (19 8) 
ar**«r*Ml/T$ > (2 12) 

ft £ & v ^ ^ n # :/ ir ;u ^ 
(D « # Mt , K - \z , s * # ifi m 

K c t fc , ^^^cD^-r^-> 

M » . S 'J 7 — >Jn M 30* JA «B H k 

fr <z> « tt , t fc 3E m m iz 
mm \z mwi&o \z (?-&*>■£, m 



(gfi) 



o 

+ 

0 + 0 



0000 



□000000 



000 
000 



00 
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00 
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00000000 
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p-T*'Jrt>Bl (74) 
lp-X~A>*ub4t>m (86) 
T^WK (17 6) 

a-K7^vhL-100 (185) 
jHmHrJUci~X (2 6 0) 

^;Wy^f^Hr;PD-X (2 9 5) 

(4 8 0) 

=j> KD^rf>n (4so) 

B»7*448»r^o-x (5 6 3) 
77 fcTl/Hfc (1000) 



0 
0 
0 
0 
00 
0 

□ 



^■**E9 (+) « N suw**« 



# 'J 7 - « , 7^>5^^ ( *f > ) CD & ifc iT £ 

* & s « & n . jg jc , u v — **©* 
f> ^ ^ J: 9 f; 7 5 >saK*fc*A$tiso^«F* 

mmzntzMW(Dmftiz<k-2Tmm2tioz>. 
a& m \z , i-ft>^'j7-7fc^i^ t fc^75>* 

1 W fC ) ^ i l fc ffi t" ^ o * » K *5 l> T , ft < 



*>#Uv-»iK©*»^tt, w ^ (0. 9+) ^^f^^tii^fl ( * co 

^ 'J 7 - i ( 1 0 k D , 100, 0 0 0 amu$ttA5»f fi) 11 3 Q < F«© 
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&5^i:^S$ns. 3D-fK* , JV — iifi, -f h - 5 (19 9 

4 ) Science 2 6 3 : 6 6 - 6 8 C «fc 0 > *«F**jft^--lf-«««^ 

KfCcfcoT^^tlfeo S IS & ^ X li , ?F«-l:ft^ , 5CO«k5a«rt*ckailt 

j| 5 i I T ^ 5 , -f h — <E> , C O Ifc £ . % (c 43 l> T ffl ^ £ tl fz £ 5 & -f 

* > * U T — ( M *. . 4? 'J 7 ^ 'J t h U A ) iCt^TSXlt^S. *f 

IMC, 7 > >S^^ (#^S4 0 05fc^) [4»-ft>*U7-|J;0t)*** 

W fc « s ^ Jc « 14 T * 0 • #U7-««k0fett*^i:*<lfi*L (Tlc^f J; 0 

-f3T>#Uv — (A^^Jfc, l 0 kDl:B^BIiI©3D< H 

#UV-lc#LT7xlO" T cm'/£I>5kjt) \* , #UV-#^a*-?-nS<D*EJ 

: FtlJt^t'l^i«l:a<9it**»©75>^f (<^>) ^ # 'j 7 - ic i 

ifi l T ^ 1 I W C 51 t ft It e tl > flT#'JV-©l^t>Sil^4fiEt^/c 

^ i o S b 0 ^ ^ © y x ^ 4 , l %w/v^;M^y^f^tJl^p-x 
*i St & <o i Xw/v*8*i:»i/Ttt*»<lDASCti:a;oTSBt»Bi: 

l»»6ti**tt»K*«4*L. f L t 1 i: I ^ f B 1 t , »»tt*r*'r»<«:0 
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£ . /hi^iAsntHKiiniBSfcttiiiiHiT^^ttiafttijEL. n a* ^ 
at « ft & tc a ^ rd m & * jjd x z n fc /h m \* > &&&fzte&&&T*£j&i>&*>-v 

& 0 , cn^feliCK^^, # U ^ - S <B /h » a* cfc 0 /h S i> « , ^ ti ^ 

;u £ £ i; £ . 

jft is ^ tt . fir e c o ^ © ^ ft o.ie i » ft e a t i> 5 . m tc p jiffl ft m m \z 

I. ^>S*-\*5> (Benjamin) ( S c i e n c e 261 : 1 5 5 8 ~ 
1 5 6 0, 1 9 9 3^) , »B¥«»Cli*-^^nnx^>!StiSl4 r # ^ ^ 

fC §ft ifcj T? & -5 # . *g RSI tC o T * S £ , & ^ lb rt* — ^TO^tBtfifi^tCD^ 

i i: t § e *tt*©7s>tta»o#u7-tf* tt'ta # <d m & <d & \ 

, ^ « CC . 7S 'J V-SO'f t>^ffiSftfflLT, # 'J ^? - /h W <B # ± tt 

* » ± , »«Lfc^<^a*^i:;Uft*«T*R*#*«©IIB*tt. '> ft < £ 
t> - m ft \t , *tt«HftO#U7-iOfi»«^itt^J;«75>»f ( -f =f 



# 
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1 0 
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cfcrx*uv — **iaio*#jt©j|iffi*»ofii*wj©*fcJ:**»R:**. -e n 

n ? s l * n , pj^M^co^^^w-r^o cn^-to^^tc^scttt, 
s«T4«$nfc®«!i©pistt**fctt^(Dijisa[ ( ^ i fk t h u ^ a 

#i he ^ & <, 7-f^D*^t;p*Hft»oitr*tt*l( t f , o*ftth | J!)Ai* 

-r« L L & # 5 , * ft t h 'J A * 14 »J O , pJjStt3tf'J-7-*5cfctf75>ift 

U ^ A ) i: J; § M 1 (i , I«)tpf^j$[:il^7$> ( « A , ^ * it > T 

( ^1 A « , -> £ o a. * it > ) * Jo AS ^ t*«tfflT*5. 

, if Ac \z r> x m 5 /h ffi a* , 5t c 4 A b n fc /Jn I i: f ^ i ii j; ^ i: I ^ , n 

l: J; o t , ■ I* , (l) v>r*n#:/t;u*£#££i;£ttK£«^$i*, * 

L T (2) ■AT«^tt*»*Blfttt**«H©v<^DA^t^*4i;* 

^ is: £ -5- <*> . g © . T*fcaEn*aift«©#u^ — n a* * n :* u 

gTic^Mtiti^^ - fc/h»©*JK:#tt;*ia:S. /h $j n \z , it ^ « ^ B§ -f * > 



^ fRi w ic « a> n 3 . u a* o r , *ffei:^^T*5#UT-/hjdij:^n*ti, n 

T I J; < 12 I $ ti ^ ^fe m ^ . : o 8 g l: ^ T , *<t>#'J^-*J: 
C^T5 ttgiJ^O^W^Ifittdn, SiJ*cOi|ii£^^>£^LTtf>:/$£i 

i£ £ n £ „ T ^ > ^ , i«J5tfi*6itlTS4^iSftStlfcTjlt©*i 

^^^ii^ni-^t^cA^o t m « » , T<o«ti»<z)R««i^Sit*f6jfcrBj^ 
i*i k * s a * - h )i> ffi n it '& , T»«*i»<oT*»^sM*Jc<fcoT«tfi'rs. 

# ^ * X 1= J tt$n§lHO-0$ffl^l > C(!:^ffflT^9fc. # ^ X ^ 
. /h £ 3 s co h co « ^ & m b . * tU Eg fc is V> T , m W , h fl£ a< S rt> 3 £ fc 5 <fc 

^ 'J v - ^ i }i , (8a^n>*fcJ4«fcO«3W3fe«»*«)*S) J8I 7 ^ JI/ - 

•So ( i i?) b n /: € f , A. H . h — ;z — (Thomas Co 

. ) & ^®*KffiAfttttS^6-IRni:A¥?rCd:IRo*12 5, 5 0 t 

111 0 07<iTD"J.y hJPOj/7X||f »e , # u 

v - & & ffi i - 2 ^ y y y h;u/»r*>y«i2i$n*»ftJc*»jv-B*^x 
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( 40 ) 



1 



0 



- 5 0 0 8 8 9 



^ f , ^lyp^^t^M^v^itic^bten, ^lt ( « a « . £ @ 

x*;u*~m*>4 0 7 h tj^f^$n?)i^fflif i^yn-yo) ^ § ^ & 31 o> 
i*«i:iit«**l:»l/TEitftoi:«l;oTbo^Ot«l»snt^*fl)t 

T - Jg SSt ^ x y h £ ^ - * £ $ /h ffi JiJ £ # ft* £ -fr S o 

^ £ £ f£ , H fc> «> * , *#S?xyhO!)U-fU— »«©tt*tUT, H £ 

© /h « 91 I: S US I: ^ » t 5 i: * 6 n 5 . L ^ 1 ft ^ ^ , ^ - fc £ $ <£> ^ -Y * 

□ # y ir ;p * fil it -T 3 Ac 56 (c m JS-ft*tSO'M([* t 4i;4!:i:#a*L^. 

o s & <o fc , *»E©»SL^*«li»K:*^'rte, ifcffcflltSraaJltfHC* 
iti:«kotat:tf:J;oT«-&**3o^liS4i;3*T, x ^ b co fib fc 

^ o ^ - 1 © + ^ l: ^ ^ JE i ( * ) & £ P*i§ #J £ It £ o - X (D # ft , i& # *g M £ 

. £©#«T©^ — ft**S©/h**JG>£J*te. P . J. # U - (Ga 1 1 ey 

) & <£ G . M . A < T7 x (Hieftje) . Applied Spect 

r o s c o p y 45: 1460-1463 (1992) ICiot^^gl^i 

I; i p $ li T ^ § , 
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M-tr^^>h l 2 & $> Z> * 7 5 > m m l 6 , <ff -fe y * > h l 4 (O ± ^ {; T tfi] f 
tc#>^(ftii$ns<D"C, fniiiity^>hi2i:A5ct^;, l t -t ^ 

* > h 1 443£tf-fe^;<>h 1 20^1^l:^^TT^l:insi^'\<!:fnT 
. *:A>&fttty^>hl2oTfflf:lilT^<. ty^>M4^J:j;i20 

€ f © T SS 11 , -tr^^>h l 4 isj: l 2<&££j£<fcD±<o^«>*j£$nfcE« 
(±IEc?DA^^^i%Bjfc^^T«^3ir>5 1 ^-h;U) fc & ti , K S * j* "C 7 

± IB CD 5 lC > *'j7-**01ir^T*f:«n5*»22©S-tt**llI 
$ * s * tc , ^ @ 1 8 , V m ffi & X p y h (HiSlcliS^ftft^ofc) K 

So f © I « 0 * C , *»^D-y2 0tt, ^iSl 80TSifi<-CS)ttlT 

d t -e * * . ;*: Jg CD J# ^ , ffl«ft2 0KHz<BV-*---*-£ffll>fc. £ l& £ 
n * /h M ft co ft ^ ffi « , li0/M^5^l:i^U^^*f S^Jfcttl^l; 

0 # & 5 tf> U *l l> . ^ ^ l: (i , 1 % ct 0 <5 ^ tc ^ ft H /h N a< , j» ^ L Ac * 

ch , f@ * <D /h « <D * # $ « , ^^'JT-aiOlHi^SIHH-Sut^Tt*. £ 
HU>« UT-«il S U "J y hJP/»l:«HT, <B * <D /h ffi <B # EHi 0 . 

o 5 v < ^ □ y y h ;p ( i * s y ^ - h -e * o . # *K * « a & 4 . 5 7^^ 
D>(cta^-r^ 0 u 'J 'J y h^/»i:ifii)ii^cfc^2 o kh z otsi^iS 

r4«$tlfcV^^D*yt;KOliH:, # ft ifi S # & ( - ;u ^ - (Cou 1 
t e r) 31 ) rt>6}f££n<5^5^^0>T£>£o 
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fc ( 0fl A , 1 i (; i o t S t! ^ 7 h 



10-500889 

- ® m /h * t> . fi§^*>j5i£#*g&* 



K ^ * 5 . /W7-«OMifi&li, ftlOS*n>J;0**t>ttTPft«fl5ttK:ig 

> i ^ i i ^ . 

H t t , #3B9!<0V<*n;*j:/1z;Mi* 0. 1-2, 0 0 05^n>cD;*;^£ 

r & o r «fc ^ . -8»&fipa4i:*ffl&ff*l/^ttit«lli 5 0 0- i, oo 

0i*^D>T&3o e^F©||lKft«tC*5^T, ^011(^ 100-200^0 

> T § o fcJfeUT, 0»J A « , J»0'J>/^»t<0/W7-«^© 

ft £ o 

Itli IT, ^ - X h £ L T , i^7l^-^ilt, S fclillCjffllbt U t 
-+ilT*«&5:i^TS^. 8K « ft * » . «»T**ttC!>37»»£fflHT 

i§ 1$ 0 a 7 1^4 fi , *Sttl:SLi>37afiJ:0t)«^^(:ftaj$n5:t^i 
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1 0 
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# % 0Ji tc £ £ ? ^ ^ > , 'J> < <h l 1S©7< ^ JH:l*ASnfc 
^#J£^fr 0 I □ I: J: D , 7 ^ ^ > , 7<^n*yt^lc»A$tifc*«ktf7 

^^fijo^^fxi, ufctfo-c, ■ w »j > * ^ <t m > m . 

HIT, »«tt©fc«lO|SllD»tl/Ttt, llkth'jn, -5r * X b D 

^ ft ay £ l t fa , if ^ > ct r )\> 7 ^ > tfi & z> . y a > h £ m n x <t n 

. 7 V =l A* > h CD 0fj <h U T , R I B I CJlf'^>-3-#l/-fyH ( R i 
bi Inc. ) ) . (Alum) , ^ ± y u > b . ^^£:7n-f>h 

, yDy^3*UV— (CytRx) , 7 b 7 > * GA) , QS 

-2 1 (^>:/Uy5*-/W*^^*<>:3 — #U — ^vFCCamb-ridg 
e Biotech Inc. ) „ > 7 *) y i? MA)*5£tfSAF-M(# 
-f D > (Ch i ron) , X ^ U — tf ;U CA) SilfSCt^TfS. *7 ^ 
>tt*«t + "C«i^$nT<fct^L, S fc H # < (O i ^ , ^{cm^^-^^^^v^^i 

^> sK^««isnT^Tj;^. fcte&ja^^^^tetfi&^tcfifjBsn, & ^- it* ic 

5 c t ^ t? t 5 • - « tc . *^W(0»o^©H*J8Si:iSt, »7 ^ ^ > 12 & 
mm$LM 0 . 0 5~5 0 00Mg/ml*s^fg*&. ff i U< tt 1 0 - 1 0 0 0 /z 
g / m 1 il^i^^tP, ^) 0 . 5-2m 1 0 ^ > I t t ^ ^ S # t 5 . 

^^^J (infectious agent)co&^Ste^McO^^(infectivity)l/^;U, V 2 
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1 0 



- 5 0 0 8 8 9 



# J; 3 9 ^ > fi * MAtflD, ^^F^» 155 £i ft , IKrtXIi^TS^ 

cfcoTy-X h t 5 (boosled) C <h ^ T f 5 . 

t he $ n s . 



0 ± 0 . 1 O p H l: ^ i I fc o «All7^U^«t*i7^;Ht^D-XOJ: 

»ft#uv-jgac^«fflga ^ - ^i^wiitBf it, k » ntr x « 

& ffl tt K £ tc ¥ % $ it ft o 

I H 2 :7Bi>®mZ**l%w/v®m£.LXffimi<T. * i£ i£ < X tt , )H 

c»^OliI!»i^l^7a>0i^l:lj:, St & ) € ffl ^ T , 7. 0 ± 0 . 1 G> 

p H l: « I , 0ij A t ^ ^ r y ^ 7 5 > ^) J: 3 ^ , 88tt75>li^Sl:« 

IC *I 3 :7$>i!l?U7-©ja^1t3l^Stti!l:«i:lffflftv<^D*^t^t 

^Sf 7-*>*'j7-i(||tO»5 0 l 'h « £ /htt *fc « ft <0 fa 

5mll07S>j§^l:l)DA5:«!:l:J:9T^ffiU;, ilmU^^tV^Uv 

e 

5mli07^t>^'J'7->&^I{D^T^^l 1 1 0 c m (O ii5 $ ^ 6 , 10c 



* ffi #J 1 
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it. mn\*r-*>#v - m m z i sy-y^raitifciiT im i / » <d 

*U7-SiKossiiij|ft:i^n«tt^t»sjg«tsfc«)i:, l 8 y - s> «■ © 
9c iffi & 7 5 « ft K I: ^> f 0 * (filed). 1 2 V - z? » to 9c til & 9 0 ® i; ^ 1* 

fafC_tf*]£iCg2fa£tt. 1 2 ^ - y §f(i I I C E 1 L „ £ ^ aft © ft (12y 
- y » ) &#U^-«*#©5te*©±*2mm©tt«K:, £f<DJPi^£X:r>U?; 
«^D-7yu-^lCZ#yHg*t*:ti:J:9THebT, # U V - SS ^ « IE 

i 8y-5?»^6m*t€f^ffl»«^*uv-«*««oT*n*j;5*cLfc. 

, -»©Kff*»^^^-C*ofc. cn^ottfflcu, tK © t) 0 l: , Sfe » * 
fi& £ ffl T , #»jT-»*S«RLr, ffe#UT-$li©12cmRil;p| 



l:S^ii^^*^St§Ctl:J;ot, 75>#Uv-fa^-fr©v>f*n;fr;/-fe 

IZ m L T^miK®!^ (air-driven)^Sf/M X lid: T IS Sfc f 3 a£> fc , - £ & 

^ M M 2 

7;^>IthUC7A0O. 5%^^il0mlI5^5/ i ilI/hfi<!:Lt, 

x^)i^>(mmm^vx) o. o 5XRfi2 om i ftoi^^cmH/fc*! 
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\z m i o & m fc t> tz o r # m $ -a- rz o :©s^*&a^»*L ( 2 o o o m ?j # 

£l00xf£i£Ttfc^b7c<hC^* I I O /h $ ^ i ^ I* S f ^ b 5 : i ^ I 

n o 

* M M 3 

*20ml4'i:Bii$t, 4 ^ 5^ I , 
1 SB 2* fift £ I T S § L /: . 

i^^I^iOit// lfi5»27U3-hft»0llil, SOttilC^^Tft* 
I T i # I f; o # fC $g < 4 B PbI O # B C , C<D^5^CO^^^^a?t(vortexing){C 
ioTBii^, S /z 1 ^ 1 0 Hi t „ z (D u iD->^^$fflSl:I»«X7 

< h « « l & ^ b , i o o xf£^T^^*tf£bfco m z n rz m $L m m * ft 

o 

«37'j3-h**lOAI!l*tlftlT, it lc £ b , 3 7 t l: * * 

2P#r» I !^>^^^->'3>^(cM^^^bT, v>r^u*yir;u*twom«©cfc 

B#!l(l:t h 'J^AO 1 8 0mg»»&*47'J3-M:iAT, ft h U 
a» £ * * L . 

# (c & & £ n 5 3 ^ ft £ ^ £ ft rt> o . »T«l31bfeBB^fiit'6Jc ! b2«fP B 1-f> 

^ a ^ - h I f; i ^ C 1§ I ^ o f: , {& b , ^J4x/;U*t;U^X^;U (norma 
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Et 4t Is ft * Sfiilffi»*lia«*SlfctflC7^^D*^tJHJ£6nft*^ 
ft o 7s ^ )i ^ > t )V * * - h-?<^D#yir;utet hl^oyji^Tji/tzt? U 

r- >f (normal o s m o 1 a r i t y ) 0 t>»«S5^m»»«ftK»LTJi^*5eT&S «!: 

ft « M 4 

^^i^ti-coib^Ilco^^$:^^a^<h[il^-e^o^o z <d ft & iz . 1 i i; 
g l T*ii t -CSB^fc tf 81 l:-<t oTf^nS7< * n * :/ -fe ;U - o 

TTf2cOcfc 5 I: 1 S I : 

x a i : i%w/v7)i*>mi-hoy&7kmm&mmLT* >> ft < t. *> 2 4 

P# Fal tK Id L m ic , 8 At 7 << )V 9 - IC a L X m M L o 

X e 2 : 0 . 0 5%w/v7;^;i/5>(:&^lk<hLT) 2 6 0mia£IE§gL 
ft • 

X £ 3 :7JK>ith'J^A^^10mli^^iO*-Ctll, i p L 

^ IC . ^ m m 1 0m 1 $X^JH >ii4 2m 1 1 t - « C ffl ^ T , i 12 7 3 - 

X r 7 ^ f /H X l; J; o T V ^ D ^ ^ t i L . 5lO(07;^>it 

1*14 :Ig3^f»(D7i^>ith'J^At^^l^$bf:i 0 m 1 © * i; J; 
•pT^^b, H ^ « »C , £r tz ft # K tt © 1 0m 1 ^X^;^ >M4 2m 1 ft £ 
- m tC U T , l!273-Xr^7^r/HX(;^ot7Y^D*^tJ^S!ig 

X g 5 : ± HB X *1 4 Ci^fc/DtX^^I^M^TiOiLT, g f$ fc <£ *g 

^o7;^>it h u > y * * - hv-r^n^^ 

X IS 6 :Ii4t5i;iJlitl!iLfc7^i^>7J^^-h7^^a*^t 

;poi«»/ty?fta«iT. ^-ti^^^^fc^^L. & mm m <d & v (d yt 

^(apparent absorbance) ^ 5 5 0 nm (Kfc4&e#a*a(£pJfii&©3 , l£&£ ; fr3 
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ttfriC££7ti>H^fe>l<*j'h;i'tt*) tc *5 H T it 5 IC 38 £ L . & 88 «9 & <D & 
rl 07 'J 3 - HfclBd^^-f Ki:ft*L, 10 0x{&J|5T^*»feLfc.g| 

OOlJ-Vr/^ttteSLT, •ilC^^TtflL, 5 0 1$ Pal f£ K If # £ L T . ^ K 
A & b fz . 
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m m (m*<ttomm#v^-<»&*®m&<DB&&mvz>tzib) \z & ^ x & m <* 

S i ti IS b ^ , £CD^S^^te(polyfunctional)r^ ><D^T^ / g # 1 (D 
m& T )V * * - hS«»4tRtt5J:5i:at)n*. 

n in m 6 

£ n # y -fe ;H» « (fornalatioa)$«jg^l:ljKW^KKI* *^TK» L 

eflon lined screw cap tubeMCAtlT* 2 1 — 2 5t(Z)iagIi^'eBfIlf; 
. 6^.^IW©«BB»Ct>fcoT»SJ2^«ia©W«l««^T. it > ^ ;U £ 3 0 ^ 3 0 
8> RB Bt «t L . Km rfi)7'J3-h* 1 0 0 x«f»t«« Lfc. 

0. 5 0%T;U**-hchO. 2 5X7JP=f*-ht*6lliSnt8attl 
fcj © 2 ^ /! N) ^ © ^ '& tC 81 g£ K & ft b , * <Z> f£ fC ^ T ^ & gi b tz o 0 . 12 5 

«l*tf6^fllK:Sf8ilfc (*ft*n, 10-2 o iotf ©11^5) , 

KKlfc*iK*K (0. 0 6 % <h 0 . 0 3%) -C««bjfc«*tt6j&»Jl«'&J|i# 
tt ft tc @ * o Ac o 

iil^J 7 

*4i:*tt©*^t^J*A*i:»*»i:ffl^5ft«37«i«oil**«i« 

«t 5£ "T * «> K . 2@^(^7K^tt^^<h, 2 i i © * |§ ft 7 y a A' > h ^ I t , 



• 
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1 
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r )U * * - h . x^;ua>a>Ha^^>x;U7x— I f 1/ > y 7 ^ > t Jl/ 
n-XX;U:7X - h X ii t ^ 3^ t -> Jl^ 7 5 >^;M+y^?^tJl/D-X«!:$:ffl 

II m 7 a 

X H 1 ifh^lK^UVi* (Sigma Chemical Co. ) CO 
15mg-tJ->:/;U£:0. 06%7;K>lth'J^A*j§il0mltl:^ll 
> l?373-Xf^^T/W^Sl^T, :0^i&liX^;i/$>(DO. 0 

■ ii2 :v>f^D*^t;n»«s»^»(»L/ (5, o o o m # ) • ± m z 

f ^ > h L /: i t: , ^l/7h^V^^Djj^tJ^5mll:t5feJ6l:^^^* 
.^iC^Ii^tSCtlCi^TSlH^tL, i ^ 1/ 7 h I ( 1 ^ i C ^ o T 

) , 5r # > h L , #i^i:r^> ^tlf;«^^§i?Lf;.' 11^^1/7 1 0 

ml IZ ? Z fz & IZ ft ft tz 7k * IZ m m 2 & . . ^ tl IZ 5 0 OmgOS^IIkt h u 

#P £ f& j£ L <, i£ g£ *S 1 lft£^fl¥V^/7D#^-fe;U<h, ##<*tlfc'7 s ;fr>h 
<hfcjta*_, S-gf£<B!ft#«*:2 6 8 n m fc *S l> T »J 5£ L . 

£ ^ $ ^ % 2 6 8 nml:*{J5S*7O0*^t^0»*0*XltB 

^ I i 7 b 

X m 1 : f h 7 D- ^ 'J > I 1 © ^ b 0 f: 7 D ^ 7 y Jl/ (S i gma C 

hemi c a 1 Co. ) £ m ^ T , 1 SS * 1 « 7 a © I I 1 I: » ^ J; 5 f: * 

^ t jk: if A I /: o 

X S 2 : J: IB I 1 1 T' i ^ n it 7 ^ ^ □ 7* t iH i i ^ , K )t ^ i ^ ^ 2 6 

5nmlC*t»r*lllfca»tt, l!B^II3«J7a0Ii2l:ii^itJ:9f;S!llL 
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1 0 



- 5 0 0 8 8 9 



^ ffi , 2 6 5nmi;^lt§l§i?v<^p^ytJKZ)^I©®^^(i, 7 )V * 



Chemical Co.) (¥^)^^ft2 > 000,000)CO100mg^ 

> :/ £ ffl ^ r , ±ffiH]«fl»J7 aoiiii:a^fc«t^i:*^t;n:SALfc. 

OnmtiJUTjjil/fcttMi, i!SSI«W7 a © I § 2 I: ^ fc «fc 5 I: ffl 1 b 
& . 

* * , ^^-f*xh7>o»)llioi/2J;D*<#J2fl*j»>H:7'fi'D 
^ 1 M 7 d . 

xai:yDA7x/ — — (Fisher Scientific C 

o. ) ©lOOmglf^^J^th'J^A^iU + i/^f^tJ^-X ( * 14 

/Ruga r Chemical Co. ) 00. lX8ai25ml't'i:S*L 

, n *> n rz mm & . * an & ft mi ( o . 1 m m ^ ^ ) c ® # $ n ^ t tc i i t ^ 

* JC & L ( » 1 m 1 / » ) . HI i f § ^ I ^ p H 7 . OO^HtltpIig 
fb 5 n fc t ^ ^ r ^ 7 5 > (Aldrich Chemical Co. ) CO 

XH2:»snfc»l. 5mmIg7>f^D*^t;P*SSi:ilSIBfifflT 

* «tlll A ffl (netting) & ffl U T » i L )t. cnecDV-r^D^^-fe;U^7K2xl 

0 0ml iTifejllfc. V<^D#:/iiJUCD^l/2£^5£g?jlSL, ffi V> 3 3; T 



^ % #J 7 c 
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-fe ;u <h £ - & tc i i f ^ in ^ f; » 7 ^ n * ^ t i o • « i: , * :7 -fe ft 

A$ntypA7i/-^y^-ls*opH4i:iJit6*fi^6pH3i:*it 

1 f B 1 C ^ o T i ^ ^ ^ ^ ^ ^ I fc , ?ajj7±:)i,tMj£%Tm*?^P 
□ *7 r t;nz)i*^pH4j|Si:iiDAfc«^i:fffii:g*ofc^, p h 3 ^ i i: 
l)D ^. ^ t ^ ^ f.1 C t l: f it I a ^^tJHf ALfcynA7i / -J^J^ 



• ««B3felB&ffl^T»l«Lfc. cn6OV<^o^^ , -tr;U^7K2xl0 0mia 
~C ifc & l> * ^ i& Iz ^ T 2 R m M H ft M L fz * * m <S & ~? < 2 u t> 7 H )l * 2 

mm m \z urn l x s ^*#u*7t)i,tffz±izfB&*frx\**7iifrm7<m#<D 
» 6 t>* tfi * ^ n s ^ * m /t o 

^l^J 7 f 

X a 1 : B a c i 1 lus thuringiensis3£Sisraele 
nsis(Ecogen, Inc.) O IDi^ 6 II I fc ^ IS I I O 1 Orag 
1t>y^$th'J^AtJl/D-XX^7i-h (Al d r i ch Chemi c 



^ ^ 0*J 7 e 
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a 1 Co. ) <Dl%®m2 5ml*lzmmt£1*. JtaZmmM7e(DXmilzm 
* J; o \z . P H 7 CD g i£ £ L t iJ 1§ 1^ n f: X f 1/ > y 7 5 > CO 1 % * & 
5 0m 1 * tc rffi jbn L . 

»Ja:««ffi^t»ILfc.-in6«)7<ifD*^1:JP**2 x 1 0 Om 1 m T* Vt 
b , ft* H l/-f > $ 1t (drained dry), ^ ijg i£ £ «> S S I f y 7 ^ 

Ii 3 : ?U*>7±:)1 5 0 £ £fc m l CD ?K 4 1 1 B#fa l 1?f7Kfflc*'tiT 

ii4:S*io7<^Dij^tj^^lt; : n 6 i: i t jkd u > 8 = t h u 
^ a l o m i ^jjox., :0i^^iSioomii;t^t5:ti:j:oT, 
i I ^ ^ i uc. 

I S 5 : 38 S K Jfc «t # <!: , plgyjCDftfr&Uash)^, M * ft sft # £ , » # L V 
<^o*7't^<i:0^>/^Sti$, ^ > /I ^ St - iH (I) ^^^c?)®:^^^ 
4,4' - y 4 1 y - 2 , 2 ' - k* ^ / 'J >C J; o T 5 6 2 n m C * ^ T I 

* tc r < /h m ft ffi 9z t> ti fz \z M € ft n . 

il^l 7 g 

. ll*©*»0«lrtTf4ftKtT©B«t*S»ittlPli;T»ofc. C tl 6 

<D3mm<Dmmu ( 1 ) y ^ -t * £ , ^^utiT^^D^yti^o^i, 

(2) 7^irDAy-fe^*60')'f JUOHIII, & (3) :/ ^ ir * £ , < ;i/ 

2^^C0^<>IU^[5. 4 x 1 0 * p f u / m 1 { 7 — 2Wffc^&/m\) 
<D 9 9 — £^T£n^^<JUX^*fcWC-3<h, 8. SxlO'pfu/ml 

o^-f^-tw-r*^^^ — r^-f;uxll*vv.uKvp7] £ # :/ -fe ;u £ tt a 
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1*11 : 7 - t > # U 7 - ( tt A . T;U^>^^-KU^A) O 1 % w / v ^ 

® Z mm T * > f& g£ X ^ 3- > ) * 0 . 2mM*ilOtiIfi 

J$ L fc 2 5m 1 ft(7)^j4 0 c m 1 M I: I i t 5 C t f: J: o T 7 O □ ^ t ^ 

£ §2 jfi "T £ . 

Ii2:*^7'f'tf-**lmll:J:otttffft^L, CO"r-r#ft^K* 

± E x a l t(^^l:75>^^±i:^it§. 

X 3 :»&nfc^<^D*^ir^&B*0«**^«K:»L, T^^D^y 

t S a ^ ^ • ic <fc o T ^ * L , ±*#*tttl»T>ir^n*^ir^*i:*JII*-r 

x i§ 4 :^>r^D*^ir;u&tt^©ip«3ft«T€rs*Tf»*Bf*L/, # tc , at jffi 

115 :±iBlillC*Jt5*5mI©ftfe0lC^'fJl^7ffll»ai O 
^^<;UXWC-3) S ffl T , ±l2li 1 - 4 $i 0 It. 

X *1 6 a :T-r^U^y-tr;U^1500gxm ( S *> x # ) l: * ^ T ^ 1/ *; h 

{fc L , ^^>hU. »aoioi/5i:»bni©*«*«t , i:Bi»3it*ui: 
[; J; o t gfe # t ^ o ^^ir^^^-tr;uco^(c^LT{i, # :/ -fe ;u it A ^ ;u x £ 
*#^L^tiS3n-&'X^7!Bia!05 : t— >' (charge)SIi 1 3 Cilt 

*& ; 5\znmm*-?t)v\ztKi^*. « « r * ;u r ^ > c « a , ^^^<hLT 

jfl X K & M f £ fC , I?i07>f ^ D*^t JH»« & 3 0 Omo smo 1 ( 

S 'J pH7. 0*ft'J>ljtlf KXIiKffftO. 5M7Ktet*g£*^ 

i # rq b £ (c 5 # n m m m st m -r * . & ic , > * □ ^ * it > n * w si + z> . * < 
;u x 12 , # & -r a fit £ tf , TKis^tc^ffi-r^c 

X H 6 b : ^lgli75 > < 0)J . iHii >) ^ 6 » jfi 
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4 % 1ft ft ± h U ^ A £ ^ £ -ti: 3 e 

ii7 :^uoiif;i,fii0$i^i^^^iii (2. 5 c m) I/- 

X^8:iftl0 7 :/*^-^7£/i£i|Mi/ml (p f u/m 1 ) * t tf 7 h y ^9 

^ -fc ;U fli « K (Ii6 a) tceiaoHSlOSSRftiAVNSifitfCSUB 

"T £ . 

AVNi£tt!lteTf2J&# : 

1. * ft t h U l> A , tft ft # U A , U > ^ z i t MJ ^ A , ^^XhQ-X 

. €8 g£ 2 & , * ft * Jl> 5" * A . fiftg£v^*~>^A. t* * ^ > , r^y^. §1 

7K * h U ^ A . 7x;-;H/yHiw*fe*T3lli*t(:»»lT4tr, iSi JSi 

m \Z X ^ pJ m S t o k e r ife , 



i e i o : i«LfcB»aci«^>f^xftR^02 o o it i r u n - h * « 

X a 1 1 :M^i/Mtr^D-X/h'J^y><h(Dl : lM£VoT&m-? 

X *I 1 2 : IJlS^r^D-Xi:, 4>ttUy(***tf2xEar 1 ? I i§ i i: (?) 

1 : 1 g^tt© 1 . SmlXTLT^fe-T^o fflfi$3 7ti:*^t2 4Bffl<> 

^ I; 2 4 B$ faH > + a ^ - h L , ft IT £ i§ ^ fc J* , ^rcft:?*7--*/7L£ft- 



ft ^ tS . 
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„ ^ Ic . ^ l 0 s p fu/mi0^<;UIII4^5f;J6l:l«J/^h7^^ 

X a 1 4 :HaKe*<b#ML. ****fr^TISa:Bi03S5±fc:»§|-r*. v-r 

X a 1 5 : v>r^n^^ir;U&l OfglcD^^Cili^t, Stf I 

. * ffi «: » 51 -T * . 7^o*^tJ^«3l«Oi**SSt4. 

Ill 6 : III 5*iDjgf, 

1117 :7>f^P*ytJH^>^J^r9^LT, J: !S I g 6 a X (i 6 b t 

X a 1 8 : J: !2 I g 7 t , 2^iOSL, X^12TH r >-f^X 

SHKolM*K4koKbOl:ltt!R9l«« Sflv-r^o^^-fe^SRasat&tXfflE 
a L v -f £ n # y -fe m M ffi (preparation) £ ffl V* Z> . 

X a 1 9 : >>^^X^fT<^D^yt^=S:i^t5fci6l:, X a 1 3-1 9 
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ma 

TM&WR tg^ffi u-caps u-caps 

mm - i 5 

m©-*"^^ - 2 2 

m&ftffi - 3 3 

v±,zf-£}lffi.m - 6 6 

-y-Mummmvacomm i t 7 

9 - - 

%i1m 10 - 
SfflSacDSE^i-O^i^- K 11 

*fflfl&^ -> ^ - ^ 

f+i* 12 - - 

:/^-fer*'^©X h v ^ ^-OVX - 13 - 

- 14 

z nii-rizfVism - is - 

5 v±-nz)\,W9iTfr - 16 - 
IIS 6 lc 
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IH 6 

^ 4 /i/ 7,-^ -4 2 P # :f -fe^MBHgl 
I§ 1 8 teTIBiBf^^tr 



10-500889 

1 7 

9 

10 
11 
12 

14 

15 
16 

17 

9 

10 
11 

12 



:/ 5 -fc # (Xt*s>7*^*-N7-f?D*/'tJH . 



•J-f JM ( X t Jl/ 3 
S^MI ( * y -fe )l 
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t-f^Pb-Xli gjjM 12 3 fi» 

9 2 1 2 0 3 

1*\m 5, 400. 000 

150.000 10.000 680 650 220 140.000 

rfHeti JS.tL 30.000 8,700 660 450 180 

;n: it » s n t ^ s c t ^ b ^ ^ . 7^^zr^^j^oiffi^ifip^^^ 

O » J; D I tl T ^ fc , ffl*<fcfc«***lii*LTl>fc. 

ii^i 8 

^ ^7 X : 8 -12 31^ C57BL/6 (H-2 l Ayn^^) 0 V ^ X ^3 <j; 1/ CD2 (Fl) 
v^X9Lie(^3-->^ y U - x W >^ 7 # =? h 1 J — X (laconic Breeding L 
aborator ies) ( - a - 3 - ^ ^ , ->* t - 7 > ^ ^ > (German town, N Y ) ) rt> 5 J» A ) 
£ , S'J CO I Hi $ tl /: a - 7 b lz & & t> & fz „ ^A^J;^li^6©ii^ELIS 

IBB:JI&ie5HU1f;U- f£ *ffl ( M A - 1 0 4 ) tf ^ . X - . (Offi 

t , P . A . ) £ , 1983 Infect. Immun. 42:293-300 lcEt©J;5l:)|JIUfc. 

: ^->D^^Y^XI» W C 3 £ ;7 ^ - ^7 , X7?X7.(Clark, H F.) 
£ , 1986 Am. J. D i s . Child. 140:350-356 lZBZM<D£o\Z$l*<Dmm^T*mM 
L fz * is * T > W R R V ( M M U 1 8 0 0 6 ) £ t~ If 1/ - 5/ a 5 y h (Nathalie Schmidt) 
(*U7*^Z7«, /t-irl/-0^^7^ T > K 'J 7 y f -> 7 JI/ ^ 
v 7 — X* 73j>7hU-(Viral and Rickettsial Disese Laboratory, Berkeley, 
C A ) S » . :n6C»*l:(tfflt4fc*on^!>^^x©7 , 7-^«IBXh 
y^*MA-104«BK:*$^T««L/fc. O^^^JUX£ilJi£-t±-, f» ft b , # t£ # 
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tfMC J: D ^ S ft L . *ltt7Y y fc? >f . X — . «=> 19 8 3 Infect. I m m u n . 4 

2:293-300 i J: t 7 -f y h , fcf ^ . X - . £ 1983 J. Virol. Methods 7:29-4 

5noth'J!)AltlTB»*nfclll^ft>*'J7-l4, 7iM >i(-a- 
y t - - ffl 7 i 7 D - > 0 7 > ^ - +r X > ^ ^ 7 ^ 7 ^ It (Fisher 

Scientific Co., Fairlawn, N.J.)), * 'J 7 ^ U JH * «k tf t D - X X 7 x 
-h(iX'J-Wt>hJHX07^H'Jyf 5 ^ JUt (Aldrich C h e m 

ical Co., St. Louis, M0.)), t^n-X7tf-h7^l/-K-a-3-^« 
, D?iX^-(D<-X h"7>t-^/^7^^5^^X\ (Eastman OrganicChem 
icals, Rochester N . Y . ) ) , # ;U # V — <Carbomer)USP(# — ^ < C a r 



bopol) 934®, ^N-f^i+U ^»J-y5>KObV. ^^7. ^K'J-^C B.F. 



Goodrich, Cleveland, OH.)), ^? ;M + y ^ ^ t ^ P - X U S P ( ^ , - a 

— v v — v 4 — #H , -f tf > h > co ;U # — 5 f) )l a ( R u g e r Chemical Co. Inc. 
, Irvington, N.J.)), 'N /I U > U S P ( 5 > > y tf >< #N , # :7 V V — <D is 7 v ^ is 
3>tt(The Upjohn Co., Kalamazoo, MI))^ c fctf^®^I3 : Sfi2,666,759-^CDy5?£ 

iK>i*i:{;tJiD-x7Ji^7x-ht'ii6 f@, # » # * v ^ ^ ;u -t ;u □ — 7. 
■ettioi^bT»B!i:8»*ni/fc77if>*-eii 20-30 HDiitttiSieiu 

7 t f - h ( 5 X U - ^ t > h ;H X 0 y y 7 5 * Jl^tt (S i gffla Chemical Co 
. St. Louis, MO. ))t LT«l*ft5t^f '>JP75>fcl»^T, W T O 7 

^ 7 y >( > X U - ^1 t > h JK X » y ^ 7 5 ft ) , X ^ U > T 5 > , h 

|J I f ^ 7 ^ > J; r; h |J I f 1/ > r h 7 7 > >( > X U - jii t > h JK X O 7 
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tt 21 - , Jtlii£75 / Sl-4 {S^t>fc6-Ti:^lCil^$n, I f; ^ o T 

•v % z> <k o \z z> * 

:>n^^^;UXM#c W C 3 ( 5 . 0 x 1 0' p f u/di I ) « i i& ^ t X h 7 ^ 0.9 X NaCl 

. i-Y t 'J -7-O0.05N t H U A I , * 7 5 > O * tt 0. 05M i& O 

^1 , n^Tl:50l:#RLfc(pH 7.0 (Ci^gn)o iB ^ * * * ^7-^^^tCJ:D 

p ^ ^ ^ x i ^ ^ ii ^3 ^ c n b 0 i ^ {; o ^ t i ^ i , 

, I ^ t T It i l f; o 6®0>*&ttR'Y*->*gv-£7 m(D*ttiT^>£m& 
it X K ft b Ac (42 {®<DM^it^pJtl)o » «Mc , *>f U 7-©*fit h U 

* A £ l ml*, *ttT5:>&g£i& ( * li ft 8 S ) i iKimit^iai^I 

RiBlCOV^TRlCfit$nfct)OtH«0*ft (*H1#fFlfl4,744,933 ^ ) T? , 
75>I07K^i^U(^5 ximO*#£0/jN$j£:LT. ft-f:*>#gv-G>:>-h 

d * y ir )i .«t 3 7 r -e 2 ^ r»i H fla ?f h ( p h i.2)t«i* nfc. 

Beftt/ - * fc tt * g =f - ftiii?^ ^D*^t^*li«f sitt*'j v-i 
cfctfys Ji, !l?'j7-()!)iitt»Djil»fi[OSli:Wt57 5>©<fc 

*a*Olt«8i:1^6l:32©«B'C«A*Cil:J:Oiiflsdnfc. v -f ^ n * 



# 



( 62 ) 



10-500889 



X(* 'J 7 * ;^7«/tD 7 Jbh W f a - ^ 1f<I>f>r7^ y ^ttlDiikeSc 
ientific Corp., Palo Alto, CA)£Jtft?«££K:<):DM££ttft:. 

WC3 099)ftMBtt*tt;*h?*<6 xlO*pfu/ml)<D5ml 7 U 3 - h £ , 0.68 m 
M T )V *f > & -T h *) V 5 n I ^ m JJD L , 0.55 m M X^;U^>^^m 20ml , * 
g ± 5 n (D /h i t L T ^ i![ $ 1t . D3")>fJl/X§tffSttfOV<^D* 
y ;U £ 6 0 0 xjs_-C » 'fc # • L , M'M*'X?&\E\tfcfrls. 8.0M#Sg£7"h'J^A (pH 7 

.0) ~e ft M ts it fz 0 km (D^r)^ j^^iv-f ^n^ytJKo) ^ c i 6 n 5 

*^CDWC3 CO 3 x l 0 7 p f u (l ml cd^M) £ , f^i^l/cO^^X^^Sfj;^ 

x ^ )V ^ > - r;i/^^-h^<^n^y-fe;u < ^ ^ -t # tf — x ) ^ as *n- u . ^ 
>r ;u x « ^ a -e 3 o # © m i> fc . •>-f^x**nH/fc^7t#t-x**#L, 
ftm2&*VT±m&m$:±%dLZi&oizm3kv<< >v x <d # & ic o n r u m b & 

^■fc;UC**tl*n^^^;UXftiK©«&ELISA fflj £ L . US f IC f tf , 96 
- DO SB £ W T 3 , ¥ J8 :/ U - h < 3 - X * - ) GUI * " © GD » fc . I . 5 m M N a , C 0 , *5 
£ 3 . 5 dM N a H C 0 , * (C l : I , 0 0 0 tC^^bfc^;U^>y h in - WC3 i^^^^iaJfiLfSl 
00 /zl £ — f& ^ L J*: o DD S£ £ , ^ S tK fc l . 7 3 M X a C I , 0.03 M K H r P 0 « , 0.13 
M Na,HPO«*5«fctf0.025 X b*-r->20£^fri£l$rf& < ft: # *1 © & ) T 5 tH ft # 
U:. BPS 4>£0.5%(v/v)-tf7.? 1 >£<J:tfO.OS H ^ < - > 2 0 5: ^ tf i f ^ ( ^ P 
y ? flt Iff ttc ) 2 0 0 Ml £ > & DD SB fls JJD L » [Hlgi5^^^^©^T3 Inl^bT^ 

@tKT2 © ft # l . ti/T»*i/fco^'>^j^ft»7'firD*^-t;mBftjj» 

«E> & # l 0 0 Ml ^^Dfl^^^JfjnL, ^ a T l P# ^ > + a ^ - y a > L 8 DO 
^^^^Mi"e5 [el ft # L * ^LT^-9-^tfLWC3 i£ ft & Jn ifil Ml 0 0 jx I & & 
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T 5 © St # L , ^X^z^-^^^^^^l- ^ * IgG (/-7*D7-f t«, 
& )V /\ 1* (O * )V 13 S > t 9 ~ ft {Qt %*viq\l Teknika, Durham, N.C.)) CD 1 : 2 , 0 0 0 * 
R fflc ( 1 X B A S * ) 1 0 0 Sr&EDg&^^JJDL, iltl 1$ Pel -f > * ^ ^ - > 3 > 

L fz . St^l«t5 0 ft # , I M y X * 7 - )V 7 5 > + 0 . 1 Mwt/wt)p--h 
D7x^J^77x-hlOO /z 1 &#Q3^^^j!lDL, ^ 1/ - h ^ 3 It C T 1 B# fn[ 
140rpmTffi#Lfc. Ifl/>y7a>fh7ft|[rth l J^A50«l £ # GO ^ 
fin L . it £ CD ^ ft £ * V-f^nyU'— hU— ^— (Microplate reader) 2 0 0 0 ( 
^ U - 5 > H ffl * - * - X e 1/ O/W 7 < ^ y * - (Bionittaker, Walke 

rsville, N D) ) £ £ T . 4 5 0 n m t ^ *r L . n^^w;UXift®»3Btt&, 4> £l 

( P H 9 . 5 ) * CD i§ g£ 1 Dg/nl 0P-^5 >-f V ?t y7^ - h (RITC, X U - M 
. . ir > hJH^O'>y7^S*JHh)€»lTlftLT7^*>Bt h >J ^ A <b 
ft £ it ; E ffi » g jfi T 2 f B 1 i t It o fc. ^ H 1? 7 ;U * > Wt i~ b »J ^ A - 

8 M $fc <D m C57BL/6V->XfC, 20mg©P-y$ >i^ff7^^P^^t^*fc 
[i 20mg(D P - y 5 > at N it 7 ;U ^ > m -f b U ^ A * . ififi^ilJf^&Cproxiraale 
sopiiageal inluba! ion) I: i 0 i P ^ i b A: , S & I, 4. 7, 14, 2 1 & J; 2 8 
BICfty^-^^S-KOV^XSiai, / W X SEE ( P e y e r ' s patches) (PP 

) . 11 ra i 'j > a ffi (sils) * j: » i * « m i ^ i t f r s t^fc . ( * b$ * a » « 

A K C ig ±& ( 0 . 1 6 M N H 4 CI, 0 . 01 M K H C 0 s , pH 7 . 2 ) T? fi? $ it fz ) . f ^ t (D I ^ ^ 
£ CO IS flg * . 5 # M 6 0 0 x_g_fC T 1 ^ ^ 8 L , R P M I I 6 4 0 (^ 'J - 7 > H « « < If - 
i?^3 (GIBCO, Gaithersburg, MD))4 J T3 0 l5t ill , W ffi L # flft JR 
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> ( C y t o s p i n ) 2 ( t > )U A* z: 7 M % e y y /t - ^ O •> t > K > tt (Shandoo Inc. 
.Pittsburgh, PA.)) £ ffi t* T . 1200rpm co^^TS » F«1 3S ^ ^ 18 L t i ® 8 X 

» <t m m <o m & & . 520 n^K^ict^^iiirit ifc (f^f tj^^x (d 

ialux) 20, K < % > H . U y ^ (Leitz, Germany) ) . 

Ii^ai^iJil:J:6D-y5 > « » <k * n^y-tr;UO©iiX : M H ft 425 

*ffi J& £ . RPMI1640^tfe Snil-Cll^^^lil;^ AC57BL/6 V ^ X ^ «£> ft Ac • i# ffi 
#J*fflJ&£RPMI1640T2 0 ft » L , 1 0 X FBS £ ^ R P M I 1 6 4 0 1ml C O t 1x10*1^ 
©iRK-CIIKWbfc. 1 x 1 0 4 f® <£> *ffl Jfc £ , 5XCO ! -f>^iL^-^-{Ci5^T37 < CiC 

x \ m a - y ^ > i iu ^ > - r;u^^-h-7-i'^D^7 p -fe;u^^5mg 
tit)(:<>^^^-'>3>tito se £ p b s T2 © ft # L , ^;u^-ixir<>-r 
y 9- * r * — h ( -f u y -f *N , <>r>r7t#ux©^-'j>^-7>A'f 

A (Boehringer Mannheim, Indianapolis, IN.)) t. a L fit tft - MAC 1 ( Jtl — C D 1 lb) 
*r[ # <D P B S fd & l> T 1 : 1 0 0 ftl $t ^ i& 1 f« L /: . M M £ PBS * T ft # 
y»Jirn-;U-PBS(^®. D>H>0)yr^ 7D-JHt{Citifluo r> Citifl 
uor Ltd., London, U.K.)) I; A tl , i&;^580nm<?;U;tl/il<>^l$$3<Z>j&tiJcE> 
£#>) 43£tf520nm(D-y5>«M&<Ottffi<Dfc«>) Tf^I^iCi:0^f 
L Ac d 

»ft«E«t^feJC<fcSGALTfC*3^S3lfflJ!artP^^-f JU X # II ft A c A, t£ < M <£> £B : 
8 >1 §S £> C 5 7 B L / 6 V^7X4 E £ A £ - >f )l - ^ , IiSf;«7-f^0^7"t 

A I fc!C3 ^ 4 )l> 7s <D \,\ T tl rt> £ , V £ X 1 E ^ fc 9 S « 1 x 1 0 7 p f u T □ 
g I I /: . #*3^60-»OV«>^*»a«l * 4 B It^^iil, P P , 

MLN i)J:{j:||I$i{llUc ( cnb0l^^6OMSS^i4?) 4 it* IS L Ac <fc 5 tc ^ 

, f I TPBS * T' 1:2.5 0 0 ICttftL/z^tT^tfU^n — ^JUftKftftfft- W C 3 rJa 
i 100 /x 1 T I ^ FbW > + ^ ^ - y 3 > I Ac. X7< F&PBS T ft # L , PBS * 
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-r? i:ioo K#Rbfc:7ju*uir<>ilS^:/*tfi- <y-#*ft&?a7ij> ( # y 7 
* ;U - 7 fN . *-^>f U 7©^3tt(Dako corporation, Carpenleria, CA)) I 
00 u I l ^fP H H>^a^-^3>lfc. 7 7 ^ H ^ PBS T ft b , ^ U -fc □ 

- )l - PBS TS^b. flTf)tiiil:J:O^Ilf;. 

t& ffi & E L I S A CJ:5D^^^;i,X#S^5i^OtlU : 2 -4EWT^X©Pli, 
1) -7>f^D*y-t;UitA WC3u^^^;UX££:teiSEg§ K30 7^X-E^fe05 
xlO 4 ^ ^(ilxlO 4 pfutIK^^llfefe0, 2) V<^D^y-fe;i/iJA W C 3 £ 

81 W C 3 fcT^X-Eifefc 0 2. 5xl0 6 S 6. 2 5xlO J pfuT M □ a 1 I t) (?) , 

3) V-T^n^y-tr^iJA RRVD ^ -f *fcJ4« ■ RRV*7^X-BE*fc 0 6 

. 2 5x10^ ^Hl.2 5xl0 4 pfutl □ ^1 Lfc t> * fc 4) ££(£(j£&ffljfiig«4fe 

±I^^0flTlnilbrc^(DT'^ofc. & m'&3 9MbT**5ifiL*ft&llft 
»S«ffflttfiK9Mi: J: Oft. J^T^dc^tcELlSA I: J: O □ ^ ^ Ig 

^ 1* n ?5>PBS Sfctt^PfilOO Ml tf>PBS + "C*Rbfc«SSl WC3fcb<te RRV200n 
g^^^L^c, 7" - h £ 4 TC-Tf-lfttfjfcbfc. y U - h ^ PBS V A 0 ft # b , P 
BS t t ^ ^ L /: U BSA 200/zI £#G£]«&^iSJlDb-r£i&TI i$ P*1 > * ^ - 
v 3 > b • H gfc O ED g& £ P B S "C 4 [eI ft J£ b , jfo fit tf> 2 i% <D ft %l M (1:100(7) 

100 Ml ^ ^ 00 f ^ i UD I T ^ IS T 1 ^ f B H > + a ^ - v a > I 
£: „ G£I £ PBStr 4 0 ft f£ b , ^ ltl« BSAIC U T 1 : 2 , 0 0 0 fCffr^^tl/!:*- 
X7f^ ^y^^J^^y^-^^^t^tri- 7 ^ X IgG (7 7 A 7 ^ , f > 
^AOtr1f>/H^f^/Py-a (Southern Biotechnology Associates, Bir 
Bingham, AL.) )£, &Mffl^&1mlsT^U'X:\ Bt f B H > ^ a ^ - y 3 > L f: , 
00 SB £ P B S ~C 4 [hJ ft f£ b . «€* b T 0 . 0 4 % ^ h 5> * 7^ ;U ^ > v v > ^ * * ^ - 
-fcf * % ( * U - ^ > K JH , # -f If - X A* - ^ (D * - ;u {r 13 - H 7 > K ^ U — ( K i e r 
kegaard and Perry, Gaithersburg, MD.))l00 u I £ S& JJD b , 5 $h BIW > a. 

- y a > L . 8 5 X ii^^75u I ^^mm^mnuLX, 7<^P^l/ - MLIS 
A »J - y - IC *3 l> T 4 5 0 n □ OififiTitfiOX^Slll^bfe. ifiL f& , ^7 ^ Jl^ X i 
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m w & iz & v % on m & o * ;u*ttisc^a*LTfc<r>iH]«a>oD»j; o > o . 1 * # t> 
;u # + ^ * ^ ^ ir ;i/ n - x , # u r ^ u ;p ■ , ^^^y^-^i^x^ji/^ 

l: O ^ T 1 Hi 5 tl , i& 8s tc *5 £ 2 . 5 - 1 0 » <D {£ T ffi ^ U > , h 'J I f 7 

^ > , h'jx^-u>-r-h^^>, y ;u ^ - > . x^u>^T^>^ct^^-^^^ 

v ;i/ T ^ > IC O ^ T 12 It 5 tl , «**K:45»*"30«O«T*«tr^7^>T?«JI 

£ *i , 7 7lf^ii:onTf4 30fl f& 0 1 T , is<fc^Fr^Jl/7$>i:o^Tfii 

, t u ^- ^t-T^f^Dij^ti^r^t^i^c^^ti^ttutii/: (42 
m 

© I ^ -fr ^ pJ 1 ) ; U T - & £ T >(^42flC7)pJtl^<D^^m^'t±^^^14 

^^l/>^il/-itJl^P-XXJb7i - h S it 14 ir D — X 7 t f - h 7 ^ u — 
h O ^ f n ^ , X^J^>i7J^>iSf:«tJl/D-XXJl/7x-h0^fn 
hUX?U>fh7a>t7J^>g|SJt(itil/P-XXJl'7x-h©^f 

la ^ , Sfc«t^^fyJl^7$>«i:7J^>i, t D - X X 7 x - h , # ;U 

# * ;* ^ ;b -fe ;U U — X , t^D-X7tf-h7^l/-h, # V 7 9 V )l> m * 



* d # ^ ir t4 . I) 7JK>^thU^A1)X^JR>Iii(0^ftifeD^ 



£ — ;U934 ©Ol^tl^T^So 
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K:££ti*ft>£5*>&M£-r%fca£>K:. w C 3 O ^ $ X ^ Jl/i > - 7 ;u ^ > ^ 

5: tfcio**^ jno#fti:^^TitiH/&, 0 & ^ * ;u x « 3 m & & m 
iz ± m & m iz \z & m tz n u & r> it & * i^bv-f^D^^t;^ii?^i:ii^^^ 
tt m 5 n . £ £ ic , !«»^>f;i/X^^^^D*^ir;u© + *fctt^®±fc:fi: 

L^^fi6^^$nfcv-r^a^7 p -fc:;i/'\^jtiPb^io i ^ ^ ^ , ^ ^ A- x £ 

mmisrz¥ftmffc2ntt^^#aij7±)\s<DftM&tzfttoznfcfrr>it. l /t a* 

0 T , ^ S5 D 3") ^ 7 h u >; ^ x 1: ft i l , x ^ ;u 5 > - r )l * > m & 

: H^©H4r©*»l:*^T, « » !) >f ^ X 0 S » i O 1JI, 2.0%*3j;tf6.3Xa* 

^^^x^ii:^uTt)^j$t?*ofe. ( -r fc *> 5 , tf - X W <d 

iriofc^-f ;i<x««oi(fi/it)) , SKi.oi- 3 . 0 x -e & o • * ^ P ft 

& & 2 Mm £> * # £ 1* £> 0 » 1 - 1 0 u m co^S(7)A^^Ta5^fc 0 

IH7^P77-'> # i;J:5D-^$>iaji:'7^^p^ytJHZ)!Ri|si: u - y 

5 > ^ m it 7, ^ Jl ^ >- 7i^>fiSv-f ^D^^tJMl, f ©ilCMAC KCD 

1 Lb)**-r*«[Bi»aiiBjaK:*5^TCD**ai*nfc. )it^^m£ffljfe<z>iBiM%ic 
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: jfc A C57BL/6^^7,IC, & * U - ? $ >iilU^.iK > - 7 ;U 4 s > & Jft ^' -f 
^ n # ;/ -fe ;U 13; t£ 2 0 n g ^ I P i I /: . P-y5>«a^v>T^P*^'feJHi 

PP*5i:tf MLNI: *ttS7-f^D*^-feJH0l*itt8t»4 B T & m <* n > fl$ Bl 

t tt » ffi & 1 4 b t? tt m $ n . o - ^ s > * ■ fl: in" tt • n-y^ > iSMt r ;u 

£ *1 7&> o . L t ^ o T » D-^5>B»{l:7-f^D* ;PT81«©GALT 

ft -f A J 7 )V * V ir -f >tC<i:^GALT(c:fett^D^ ^ ^ ;UX!ft^fflfcA,{£< Sco^ 

fcti : A C57BL/6^^X(C, i(ISfcli7^^P*^tJHtAD^!?^;PXll* 

WC3 0) fr* ? ft & . ^^X— EtC^^1.0xl0 7 pfu(D^^-fi-tr^P^@Lfc. & « 

« 1 B *5 cfc 4 B L T rt> 6 , Ifr t> £ M L , P P , MLN te^XSUUCDMWttfgi&m 

^A/7^t^t^>i:«fcOP^^>f;i/X»a«)fcA/«<«o#ai:^^TKtt 

L . V<^D^^-tr;i/ifA^<;UX^a^l B & £ 4 B CO PS] 3r £ *> , PP. ML 

n & & zs & m z m z n fz \ o A m m m iz z . D^')^;^^tta«fc^^^<«* 
^^^fl&3-5 is a* * m $ n tz „ inis**o***;uxRiRttiB^**;wx*«^ 

(C , A C57BL/6V^XKlV>f^D*^-lr^»A*fcttjK«RRV £ JH i£ ft f£ S L 
, 7 B ^ O CD2(Fl)?L^-7^X(C^gi.t)L<tiV-r^a^y-trJUifA W C 3 £ 

rrv o^fn^oiftofcfi^I^aaSlLfc. 3ilfpl^(cifafS^ff> elisa 
ii:D^^^^^i&«jigG ij m tfi < i : i o o -v & i it . m m \% . fa # 1 : 4 o o ( -r 
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<b tl fz „ V-f^D^ytJUfA W C 3 £ 5.0x104* fctt 1.0x104 pfu B§ W *V & *I 
£ *l £: ®j #J 4 E tf> ? 3 Ett«fflqJflifca*^>r;UX*g^lgG £ % It b # . it 

m w c 3 (Dmrnzmmzntzmvoi e u ^ f n t> % i i ^ ^ o ^ . pj t£ ic , v ^ a 

1 E£fcOl.25xl0 4 pfu (D&^ftTRRV ^iP^i^tl/cT^XS EE tf> 5 3 GE 
<ht>a^^^;UX^^ftIgG ft*S jl!ll^-fJ^S|pII?I-e81bfe7 
^^TttV>ft^o)t, T^Xl PC^fe0 6.25X10 5 pfuOS4i"C7'f^P^yt 
;U it A W C 3 ^lPM^nf:V^X4 E © ^ ^ 3 EliP^^^f JUItS^IgG £ 

»abfc*«, ai«l^>r;ux*H«*-e»«bfcv^xtt4 E * or* $> fz * 

p ^ t 0 $ Gca^^cjtllitalfei^xfAi bxo^ffi(c^^^-e$> 

»*»5*ttjK#*-rff&n*. r ^ > fi t h u a , yj^^eauiSftsy 
;Mfc * « « . itr<x^u-A, y 7 h h u > ^\ ^ j; if 7 ^ f u 7 -> > 

^tC^^^J^J;^ii^^J<i:LT^ffl$tl^o A^;U^>, X^jRvXO^i^ 
tt . *Bi:iif'<TO(l»limBii:iJ^Tiiasn*#U7S>T»*. f£ - 

> £ w -r * o 

^ > y )\, jl > *f fz h, It < I t t plcgt < ? D77 -fe ^ £ ** L « « 1 x t? & * c ch 

t It ^2.0-3.0X0 □ ^ >f J^»BlC»f5 3 7**iA*«*lli3nfc. g§ 03 tc 

. v < ^ □ ^ t JMt A f S ^ ^ n W T t If b n § ; ^^t;ntA$n* 
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7 )l> A* * 1P«|1/T*6< B B (C P P 43 £ M L N T tfc £B £ tl , f Lt^lIU 

» V x -f . X y ^ . (Eldridge, J.H) £ » 1989 Curr. Top. Microbiol. Immunol 
. 1 4 6:5 9 - 6 6 ; X )V H U y V » 5> x -f . X y . <E> * 1 9 9 0 J . Controlled R e 1 e a 
se 11: 205-214; I J|/ H 'J y y , V x -f . X y . «b>> 1991 Mol. Immunol. 28: 
2 8 7-294). PLCGV-f^D*y-fe;i/©PP's<Z)©JRtt» T-r^n*^-fe;UO-y*-fX*3 
ctt/^^^JCfe^-r^o 10m ^±CDit^^W-r^)PLCGV^^D^7 p ir;UtiM &ffl 

aa i: 14® jr $ nr pp'mr ir $ nfc . iis-iom cD^HcoPLCGT-r^n^y-trji/ 

fiPPlC T* ttl a n * « fig < 5 Mm (7) *> CD li P P , N L N & <fc XS 1$ Hi *5 

^ t * a $ n . x ;w s > - 7Ji/^>8«7'f^D*ytJKo?^&g(t^ 

^ t> , 2 ^ m ) f* , PP. M L N *5<fctX»IIi^©tf-XCDKJKt-af^. 

&#x^;u*>-T;u^>&ift^<*n;fr:/ii;Mi, ^< A, p p ft T- ^ n ;7 :r 

# "T £ „ IrJ « tc , v ^ p 7 7 - v , ^;U^l/-tr-r>^ii{t:PLCGv-r^n^y-fe: 
;i/£**r«Ifla0>^®f;:*St>TMACl OfiFfiEtckOiiSansJ:^!:, plcgt-t^ 
n^y-tr;u^t)c^^^o PP^T s v^^n^7 p ir^^^tfV^D^y--^^MLN & 
ckrX0!Ii^^ff^^^^fcli^^^^^a^yir;U^U>/1^^^bTMLN ^ » 

ff-r^^ifiL^cfttn^^LT^Hi ( : : t : n 6 « § v ^ d 7 7 - y i; J; o t ^ 

& * tl 3 ) ^Sfffi^ftilttfiut^aotli*. 7^ P 7 7 -^ttPPC* 
^Tt^TOliORS-JITiS. L & o T . PPC * tt 5 t ^ T © ■ B © 1 . 81 

£ £ t \t • T >T ^ D # -fe ;U rt* fl| ffl pJ ft & V # D 7 7" — vCO 20-35!SfC©JK $ T 

: i $ « 

AP^^>f^7SIIPSl$nfc7«JXO GALT l: *^T«Hi$nfc. ^-f^n* 
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